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g X 1 — N-lcHj-CHa-NjTs-tcHa-CHa-Nl! 



(A) 



(57) Abstract: Compounds of the general 
formula (IA) or salts thereof useful as 
fluorescent probes for the quantitation 
of zinc: (LA) wherein R l and R 2 are 
each hydrogen or a group of the general 
formula (A) (wherein X 1 , X 2 , X 3 and X 4 
are each hydrogen, alkyl, 2-pyridylmethyl, 
or an amino-protective group; and m and 
n are each 0 or IX with the proviso that 
both R 1 and R 2 must not be hydrogen; R 3 
and R 4 are each hydrogen or halogeno; R 5 
and R 6 are each hydrogen, alkylcarbonyl, 
or alkylcarbonyloxymethyl; and R 7 is 
hydrogen or alkyl. 
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(57) Sift: 

(A) x\ x 2 , x\ St/ xM±**jr?\ T/i^/wg, 2-tfy i?/m-»m. 




X^McHj-CHj-Ntt^CH^CHj-N^ 




WO 01/62755 



PCT/JP01/01503 



m m m 



ffii&{4t KcD^rt^*D^T^^^^T-g-ftO^V^^JS55^T*fct), «Srt 

VNP,ntV>5 0 Mjtyn-^iLT, 0"J;U4, TSQ (Reyes, J. G. , et al. , 
Biol. Res., 27, 49, 1994), Zinquin ethyl ester (Tsuda, M. et al. , Neurosci. , 
17, 6678, 1997), Dansylaminoethylcyclen (Koike, T. et al. , J. Am. Chem. Soc. , 
118, 12686, 1996), Newport Green (Molecular Probe |±<D * 9 n if "Cfc 5 
"Handbook of Fluorescent Probes and Research Chemicals" 6th Edition by 
Richard P. Haugland pp. 531-540) ft Jfj&SJtflMbSifcWS. 
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L^LW^^TSQ, Zinquin, Xtt Dansylaminoethylcyclen StJEV^S!!^ 

367nm % 368nm, 323nm X*h% 0 ) , CI tl^ffiiS^ftT'' 3 -^££#^<£$!l£ 

J$X^, 17, pp. 584-595, 1998), ^(73^^^^ S g 

(NADH ^77k'yMf5S7fe) fc£Sf^£gtt^1-V^^5Fp^;6Sfc5 0 
££>K1, Dansylaminoethylcyclen figiJ^^f^^^^-f^^WjSVV 1"fcfc> 



WO 01/62755 PC17JP01/01503 

(M&fc- mm -mm. mn^, 42, PP . 171-176, 1997), TSQiiMtt^ji^ 

Newport Green Jift&;ft©®&ftT^j££tT&;i5 ^^^©77 

mmxhz> 0 -at^ *%w<DW£WkM\t, ±.^(omm^-r^\t^m%^m^- 

At - 

Jgfife-f 5 - £ SrJIffi Lfc(#^¥ 11-40325 H§0.#S8W#ktt£ bfcWfcSrSLfck 
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x 2 

X 1 -N-[cH 2 -CH 2 -N]T ir 4cH 2 -CH 2 -Nj lr - (A) 



R 3 &tf R 4 f4^tuW^^7K»^Xfi^ o y^JR^S:* L ; R s £.rj? R 6 fi^*b? 
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tf'&XfiRHttMtmttTkm^Xft'+BfyfottTfiL : R 17 fi7k 
Tf5(D— #5t(IIIA)XH:(IIIB) : 




[5*^ R 21 S.t^R 22 li^tLm3fi3£t7KmJ^i : -X^TfScDS;(B) : 




WO 01/62755 PCT/JP01/01503 
X 12 

Xl1 -M CH 2-CH 2 -N| 7 4CH 2 -CH 2 -I|lj 7 - (B) 
i 13 A 14 

Y fi-CO-NH-X (i-NH-CO- £^ L ; R 23 RTf R 24 ttZtl^WS&JHZTkftMtttt'^ D ^ 
X\tTA'*A'jifl'i£—As***/* ^jum%7jk U ; R 27 ftTkiif Jl^XfiTVi^^S: 

moVi&frhtts *38WK:J:5, ±K-jtt*(I), -fl£5£(HK Xtt-AS^Ul-I) 
*L6y»«[*'&tfiE»*3t^ , ci-^;2W5±E-«!!a:(I), -#3; (II), Xtt-«k 

3t 7" p - y tt Jl^lffl J& o mm* ■* >- & si 5 «> t m v ^ 5 r. t & X' # 5 . 

V^5J!fjfe;3EI&>f*^©ai^*S-CfcoT, TIH^Xg : (a) ±fE-J&5£(lK - 
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EH»*(I)» -JRS(II), Xtt-jR^(III)-C***V*^* 

l^FWag^^SR^JK V T $ >^iJ»S:*ri-S ACF-1 t ifclfc LfelS***-*-. 
H6 Htt, PH <Z)*ft|C*t^5<b** 12 atWb^ft 21 i ^b©l»ot 

B^gftfFttiBftg 2000-50869 £ LT:£0jlfffl#<Dif 
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BfeLT^5 0 <): ^AftftWi, T/^/HSfc LT«T^^/vS l~6 

s e c -^A-g, 4 Vf^-J^ text -^/V^ ft n /a \>j\,* ^/u . 
V^T^n^JilH^V^^l-fis 7y», ^*J1^ 

>■ • -fr—jJ^yP • iyy±i/X (Protective Groups in Organic Synthesis). 
y-^ (T. W. Greene) > • !7-T IT- ■ T> K • • -f^-xKU 

^T*yF (John Wiley & Sons, Inc.) (1981 ¥) * £«:#IB"f5 - ^ 

±IE-^(IA)S.t>* (IB) £*5^T, -<^-€^IS±{Cg^1-5 R'&tfR'W&g 
}4#^PS^$fL^V\ R*#7fc*m : ?--CfeS#^W:» R 1 riS-COOR 7 (7 

tz£&-t& zktiWt. tv\ -|S^(II)}c:*3^5-<x-feVm±oe^T 
&ffte#l-PS££*t&^;6\ $r*t< (4s -C00R 17 T^$^5S^*f LT^ 
tt/<94fc"e*>3. -^(HlA)2^0(lIlB)(c:*5V^T, ^0"^^S±tcit«li-5 Y 

8 



WO 01/62755 



PCT/JP01/01503 



tV\ ±fE-®5£(IA)&tf (IB) "C^SilS^W-iSV^-C, ra # o T'fc <9 , 
^Hl: 2-tT y i^M ?vug-C-*> 5 £ t iW*. US R s S.tK R 6 1 LT fi**J!§i^ 

#0* U\ 

±iB-^(IIIA)RtJ ? (IIIB)T^$^^5'^b^^-*3V^T, R 21 RU Vwfti 
fr-jjififcftm*-?** 5 ,te##SCB) T^c£*l<5S-C£>5 r. i: U\,5fc(B) 
•e«3*L5£ic*$^"t\ x n #^tx l \ »^t<«x u s.t^x 12 L-C2-t°];^/v^ 
fvwg;W£U\ ±IE-«S;ailA)S.^(iiiB)-e^$n5'(t:^{c:*5V^T, p 
^otfc^ q#l ^ox"WI^fe5ri:Wl< v z.<om& 

X n S.t>*X 12 ^<t tic 2-fc°y i^/l^fvVgXfcS^riW* U>. R™RtfR 2A & 

uxn&mm*tw*v< . tut* *—i?yr<Dm&-ett r 25 ax? R 26 ^r±f-;u 

mXKT± h^i/^^SX'fe-Sr ki>m-£ Us R 27 ^7K^^Xfe-5r b#& 
£U\ 

±is-^ (i) fci^ u an) x* $ (Dit^mtmHM^x ttm&ttm - 
'fitLtffstscitms. bmmb** l-chu mxt£, mmm., 

timtLXft, -ThV^J^m.. *}).VJ»M. l3)V*y<7J>&, J*mt£}£ 
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±|E-^(IA), (IB), (II), (IIIAh RmniB)Vm£tlZ*%W<Dfc£® 

amik'te, ^-rtit>*%w<DfcmK&^£hz>o ^tcR\ r*\ xn^t^m 
m*xhz> t (ib) \z&\s^xR 7 tf&mmTxh%ik&mzKmg&fc 

lt&d , -j&5S(iiiA)K::j3^T r 25 ^Tk^J^T-fcSfc^ti 
(iiib) {c^VNTR 27 ^7K*^X'fe5{b^fill^mff^^bTV^ 0 ^roj; 

5-7$ y ^'^6-7 $ ; f&f> 
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±E-«A(D, -ft* (II), RU«-«*(III)-e*$*t5*3BWO^^* (T 
tffltfc5 0 ±is-«(ih -#5* (II), xtt-«(ni)t^$n^»§^w 

%w<Dik&y!)xn : z:<Dm*. ±m^±%m^<om.m4 *vz%m0kW7xmfe 

•t^tc^tDwm^y^-y'tLxm^x^^xh^o tens* #w*B»fc*5V*T 

Xfi^V-vK T± his, xf i/y^y 3— >K v^^/w^^v" F\ 
(I) T?* £ ft 5 fc^&W <^±t^ ib * 5 Sff ft 3' - ©4Mt 4r* • 

491nra RTf 492nnu 513nm 514nra Xh <0 . 1~10mM^ 

<DMg.xm^t^^ io m M^T^M^&fbv r t tf»smx 
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7fc#fi¥$*Ufc^ 12 ^-^^-5. Yb-a-^J 12 \ZZ<Dfr&mz X 0 «BiajBI2rSiSi-5 
£*#BJ84fc», ttJ&rtfc*i$M£ lot, te-£#> 22 

001 : flS-S* 6 (D&f& 

4-7 5y7^l^t^y(l) 2. 5g (7.2ramol) £ 50 ml f;U*;UA7 5 

Kf^^Lfc^K., «t^A5.2g (16 mmol) SriDxifc. 
«fc^*tr/<n>T/l'H3.l"ml (15 mmol) fcfln*, ifitl B£ISIjK#Lfc. £j£ 

* y AT«L, 2 (3. 6 g) £#7t„ &£IS# 0 ifc§£ 97% c 

'H-NMR (CDClj, 300 MHz): 7.19 (m, 1H), 7.02 (d, 2H, J = 2.4), 6.93-6.94 (m, 
2H), 6.88 (d, 2H, J -8.7), 6.77 (dd, 2H, J = 8. 7, 2.4), 4.06 (br, 2H), 1.34 
(s, 18H) 

MS(FAB):516(r+l) 

m.p. 206-208°C (^y-/^» B B ) 

it^2 (1.0 g, 2.0 mmoDSrf !J v 5 ^ 15 «1 fc*Jfl»U 4-=bn^fy^ 
/V*-/^py K 1.2 g (5.3 mmol) &Ua*.1tMk. ifit6#WLt fc'D 

JBET.«*bfc&* ^y*^/v*7AtcJ:5!fi|»L, ^«J3 (1.2g)£#fc 0 & 
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! H-NMR (CDC1 3> 300 MHz) : 

8.33 (d, 2H, J = 9.0), 8.05 (d, 2H, J. = 9.0), 7.69 (d, 1H, J = 2.2), 7.45 

(dd, 1H, J = 8. 2, 2.2), 7.07 (d, W, J = 8. 2), 7.06-7.04 (m, 2H), 6.77-6.74 
(m, 4H), 1.36 (s, 18H) 
MS (FAB) : 701 (MM) 

ra.p. 245-247<C (^M^fvV+n-^l+^^TOffB) 

{£■£$13 (0.97 g, 1.4mmol)£25 ml ©v?yf/V*;VA7? KlC^b7c$t?£ 
\C S Mt->!>^0.48g (l.5mmol), 1, 2-i/Zf n V 1. 3 ml (14 mmol) £r 

iSL> (0.78g)£#fc o &£@#„ lfcs^70% o 

'H-NMR (CDC1 3 , 300 MHz) : 

8.38 (d, 2H, J = 9.0), 7.86 (d, 2H, J = 9.0), 7.76 (d, 1H, J =2.0), 7.45 
(dd, 1H, J = 8.0, 2.0), 7.17 (d, 1H, J = 8.0), 7.08 (m, 2H), 6.85-6.84 (m, 
4H), 4.01 (t, 2H, J = 6.8), 3.45 (t, 2H, J = 6. 8), 1.37 (s, 18H) 
MS (FAB) 1807,809^+1) 

m.p. 280-281°C (T± h - h ]) ^frbW1@£k) 

it^4 (0. 10 g, 0.13 mmol) &T± h~h)) /V 4 ml KM**, 3 *-fb# V 
£i*55 mg (0.33 mmol), I) 43 mg (0.31 mmol), 2, 2' fcT= 1) 

$ V 78 mg (0. 39 mmol) SrJn^.T 14 B#P^5t»ft Lfco Tir h= h V /v-Sr^EET© 
2 N mt* h y U ifrffc^l^T'ttffiLfc,, &<b 

p«^^yjiSr«asiAft7k-ea5i«i, aran- h y tfc. 
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'H-NMR (CDCI3, 300 MHz) : 

8.47-8.45 (m, 2H), 8. 32 (d, 2H, J =9.0), 7.77 (d, 2H, J = 9.0), 7.69-7.61 

(m, 3H),' 7.61 (d, 2H, J = 7.9), 7.27-7.23 (m, 1H), 7.14 (m, 2H), 7. 07 (d, 

2H, J = 2.2), 6.99 (d, 1H, J = 8.0), 6.82 (dd, 2H, J = 8. 6, 2.2), 6.72 (d, 

2H, J = 8.6), 3.82 (s, 4H), 3.82 (m, 2H), 2.72 (t, 2H/ J = 6.4), 1.37 (s, 
18H) 

MS. (FAB) :926(r+l) 

5 (34 mg, 37*imol)£4ml<75v^5vV'*/l'A7$ KtC^UTc^^, 
^#])?i>.26mg (0.19-mmol), f-itrV a J — t\* 12 m 1 (0. 12 mmol) Sr^P;!, 
M-C3l*WISt#|sUfc. 7K»^b* y l> ^ 70 mg (1.2 mmol) £ 1 ml <D;< * / -/l- 
£ 1 ml WTKJC^b'fc^SrSJE&jiS^^Px, M-T?20l$|H!ifc#Lfc, 
m&m- 2 N i£@£ 2 ml &jblI;tfcflL *&JS«r«ffiT«*Lfc. **/—A' 10 ml 

«U ffr&*6 (15 mg)«r#fc. Wfegflc. HX^70% 
'H-NMR (CD3OD, 300 MHz) : 

8.61-8.59 On, 2H), 8.04-7.98 (m, 2H), 7.63 (d, 2H, J = 7. 9), 7.51-7.46 (m, 
2H), 7.14 (d, 1H, J = 2.0), 7.02 (d, 2H, J = 9.0), 6.95-6.87 (m, 4H), 6.79 
(dd, 2H, J = 9.0, 2.4), 4.46 (s, 4H), 3.50-(t, 2H, J = 6.0), 3.25 (m, 2H) 
MS (FAB) : 573 (M*+l) 

m 2 : M-sm 12 <D&& 

ft&®2<D&&.bmm\^X, 5-7 5;7/^l/t^y(7) 3.5 g (10 mmol) 

a»e>, it&&8 (4.4g)«r»fc. 66@# 0 »84% 0 

l H-NMR (CDClj, 300 MHz) : 

7.77 (d, 1H, J = 7. 9), 7.01 (d, 2H, J = 2.0) , 6.95 (d, 2H, J = 8. 6) , 6.80-6.75 

18 



WO 01/62755 



PCT/JP01/01503 



(ra, 3H), 6.22 (d, 1H, J= 1.7), 4.21 (br, 2H), 1.36 (s, 18H) 
MS (FAB): 516 (MM) 

m.p. 161-163t: y-Jl/t>>bl$&£h) 

it&M8 (3.6g, 6.9maol)^h{t^3(D^mtmm^LX{t^9 (4.1 
g)£»fco &&®fto um84% 0 
l E-MR (CDC1 3 , 300 MHz) : 

8.61 (br, 1H), 8.20 (d, 2H, J = 9.0), 7.88 (d, 1H, J = 8.3), 7.81 (d, 2H, 
J = 9.0), 7.33-7.29 (m, 1H), 7.05 (d, 2H, J = 2.2), 6.84 (d, 1H, J =1.8), 
6.74 (dd, 2H, J = 8. 6, 2.2), 6.69 (d, 2H, J = 8.6), 1.38 (s, 18H) 
MS (FAB) : 701 (M*+l) 

m.p. 189-19H: mm^^ + n-^*V>frbW&M>) 

ik&V5 9 (0.51 g, 0.73 w>oi)frbik&M4<D&f&mbmm\zLXik&Vo 10 
(0.35 g)£#fc 0 . 6&@# 0 ume>o% 0 

'H-NMR (CDCI3, 300 MHz) : 

8.11 (d, 2H, J = 9.0), 8.10-8.09 (m, 1H), .7-71 (dd, 1H, J = 8. 2, 1.8), 7.56 

(d, 2H, J = 9.0), 7.02 (d, 2H, J = 2.2), 6.86 (dd, 2H, J = 8. 6, 2.2), 6.79 

(d, 2H, J = 8. 6), 6.43 (d, 1H, J = 1.8), 3.85 (t, 2H, J = 6. 6), 3.40 (t, 2H, 
J = 6. 6), 1.38 (s, 18H) 
MS (FAB) : 807, 809 (MM) 

m.p. 268-269T: (T± h- h V /W^B^iFe) 

10 (0.31 g, 0.38 xmo\)1)^h\\L^m^(0^^bnWi^X{\L^m 11 
(0. 27 g) £#7c 0 &n&®# 0 ft* 75% D 
'H-NMR (CDCI3, 300 MHz) : 

8.45-8.42 (m, 2H), 8.06 (d, 2H, J = 9.0), 7.96 (d, 1H, J = 8. 3), 7.64-7.59 
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(m, 2H), 7.52 (d, 2H, J = 9.0), 7.53-^7.50 (m, ,1H), 7.33 (d, 2H, J = 7.7), 
7.17 (m, 2H), 7.00 (d, 2H, J = 2.2), 6.78 (dd, 2H, J = 8. 6, 2.2), 6.64 (d, 
2H. J = 8.6), 6.48 (d, 1H, J= 1.3), 3.71 (s, 4H), 3.67 (t, 2H, J = 6. 2)', 
2.67 (t, 2H, J = 6.2), 1.37 (s, 18H) 
MS (FAB): 926(^+1) 

m.p. 146-148t; (^^;-;^bS^H B H ) 

Q&mn (20 mg, 22MB»l)*»Wk^*6 0^J«ifetlRl»fcb-C^*12 (6.6 
mg)£#fc 0 %$MW a 53% 
'H-NMR (CD 3 0D, 300 MHz) : 

8.44-8.42 (m, 2H), 7.94-7.88 (m, 2H), 7.60 (d, 1H, J = 8.4), 7.49 (d, 2H, 
J =7. 9), 7.45-7.41 (m, 2H), 6.71 (br, 1H), 6.65 (d, 2H, J = 2. 4), 6.61 (d, 
2H, J = 8.8), 6.51 (dd, 2H, J = 8. 8, 2.4), 6.02 (d, 1H, J= 1.8), 4.30 (s, 
4H), 3.28 (t, 2H, J = 6.0), 3.03 (t, 2H, j = 6. 0) 
MS (FAB): 573(^+1) 

0U3 

it^m 15 <d&]$ 

4-=. h a? # Vl'&l&zM^ (13) 16 g (84 mmol) t 4-0 O u U^WW — >V (14) 
24g (0. 17 mol)£ 250 ml (D^:/;*^^^/^!^ T^>Ts 80 ^t? 60 

.ttftUC, 4t&to 15 ^ 37 g#fc 0 

16 

ik&Vll (15) 20 g (45 mmol) 700 ml £!RiK$1l\ mt* V V * & 9 
54 g (0. 23 mol) £ % M)!)An zKfnfc h 70 %) 

20 g (0.25 moD^D^T, 7VV=T ^Tf 2 0 HllKIXjE tfc 0 M£-Cft£PLfc& 
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fc, m^^Dx.-C P H^3~4tcLfc 0 *fU Lfc@#£»LT, (16) £ 

19 g #fc 0 M^fio 

te-g-ti 17 

(16) 4.4g (llBmoD^feft-fr* (2) O^J*«fei: •ffWIfc L-C^*(17) 
3. 9 g £#fc 0 IR* 62 % 0 
MS (FAB) : 584, 586, 588 (T+l) 

^^18 5.^18' 

4k£4fc (17) 3.8 g (6.5 mmoD/^Mb-a^ (3) O^jfcifcfclBfllfc: LTffcg** 

(18) & 1. 9 g^fc£«5 (18' ) £ 1.8g#fc.lR*:{k^* (18) (18' ) 
35 %. 

flS*fc (18): 

'H-NMR (CDC1 3 , 300 MHz) : 8.38 (d, 2H, J = 8.7), 8.07 (d, 2H, J = 8.7). 7.72 
(d, 1H, J = 2.1), 7.48 (dd, 1H, J = 8. 1, 2.1), 7.12 (d, 1H, J = 8.1), 7.11 
(s, 2H), 6.77 (s, 2H)., 1.40 (s, 18H) 
MS (FAB) : 769, 771, 773 (MM) 
item (18' ) : 

'H-NMR (CDCI3, 300 MHz) :8. 26 (d, 2H, J = 8.6), 7.93 (d, 1H, J = 8. 4), 7.84 
(d, 2H, J = 8.6), 7.27 (dd, 1H, J = 8. 4, 2.0), 7.13 (s, 2H), 6.99 (d, 1H, 
J = 2.0), 6.75 (s, 2H), 1.42 (s, 18H) 
MS (FAB) : 769, 771, 773 (M*+l) 

ite^ 19 

item (18) 1.5 g (2.0. nmoDfr bite® (4) <D&J&m t HfltlC LXite® 

(19) £ 1. 2 g mit e &m 66 % a 

'H-NMR (CDCI3, 300 MHz) : 8.39 (d, 2H, J = 9.0), 7.85 (d, 2H, J = 9.0), 7.79 
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(d, 1H, J = 2.0), 7.51 (dd, 1H, J = 8. 2, 2.0), 7.18 (d, 1H, J = 8.2), 7.14 

(s, 2H), 6.89 (s, 2H), 4.06 (t, 2H, J = 6.8), 3.50 (t, 2H, J = 6.8), 1.40 
(s, 18H) 

MS (FAB) : 875, 877, 879, 881 (MM) 

lba-^19' <D&& 

(18' ) 1.5g (2.0 mrool)/^/fbl^> (4) <D&f&&k LXit£%) 
(19'. )&0.70 g#fc 0 1{X^40% 0 

'H-NMR (CDC1 3 , 300 MHz) : 8.19 (d, 2H, J = 9.0), 8.13 (d, 1H, J = 8. 3), 7.70 
(brd, 1H), 7.62 (d, 2H, J = 9.0), 7.11 (s, 2H), 6.84 (s, 2H), 6.63 (d, 1H, 
J = 1.8), 3.94 (t, 2H, J = 6.4), 3.46 (t, 2H, J = 6.4), 1.41 (s, 18H) 
MS (FAB) : 875, 877, 879, 881 (MM) 

\Y&m 20 (D^-fft 

it^-m (19) 1.0 g (1.1 mmoD^Mfc^ (5) (D'nrfZl&b [rI^HICI l^X'it'a^O 
(20) ■& 0. 56 g mtz 0 W 49 % a 

'H-NMR (CDCI3, 300 MHz) :. 8. 50-8.47 (m, 2H), 8.33 (d, 2H, J = 8.7), 7.76 (d, 
2H, J = 8.7), 7.70-7.60 (m, 3H), 7.46 (d, 2H, J = 7.9), 7.32 (brd, 1H, J = 
8.3), 7.16-7.12 (m, 2H), 7.14 (s, 2H), 7.00 (d, 1H, J = 8.3), 6:79 (s, 2H), 
3.87 (t, 2H, J = 6.0), 3.83 (s, 4H) , 2.76 (t, 2H, J = 6.0), 1.41 (s, 18H) 
MS (FAB) : 994, 996, 998 (MM) 

\\L^m 20' <D£j& 

ft&m (19' ) 0.20 g (0.23 xfmA)frh\\L%m (5) ©«^iiat{^ 
m (20' ) £ 75 mg Jfc* 33 1 

'H-NMR (CDCI3, 300 MHz) : 8.43-8.41 (m, 2H), 8. 17 (d, 2H, J = 9.0), 7.97 (d, 
1H, J = 8. 3), 7.63-7.57 (m, 2H), 7.56 (d, 2H, J = 9.0), 7.49 (brd, 1H, J = 
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8.3), 7.31 (d, 2H, J = 7. 7), 7.16-7.12 (m, 2H), 7.08 (s, 2H), 6.79 (s, 2H), 
6.72 (d, 2H. J= 1.1), 3.74 (t, 2H, J= 6.2), 3.71 (s, 4H), 2.74 (t, 2H, J 
= 6.2), 1.40 (s, 18H) 
MS (FAB) : 994, 996, 998 (T+l) ■ 

K&m 21 V>/k$L 

ik&Qs (20) 0.26 g (0.26 moDfrbte&b (6) O^jSSeE PWHC LT-flS-S* 
(21) £ 98 mg #fc 0 35 % D 

'H-NMR (CD 3 0D, 300 MHz) : 8.56 (brd, 2H, J = 4.8), 7.98-7.91 (m, 2H), 7. 57 
(d, 2H, J = 7.9), 7.46-7.41 (m, 2H), 6.94-6.81 (m, 3H), 6.73 (s, 2H), 6.56 
(s, 2H), 4.48 (s, 4H), 3.50 (t, 2H, J = 5. 5), 3.29 (t,' 2H, J = 5. 5) 
MS (FAB) : 641, 643, 645 (MM) 

■{\&tfo (20' ) 0.20 g (0.20 mD\)t*htt&to (6) ©-frfiJKfcfclfiWBteLT'fb* 
m (21' )£58 mg#yte W26 %„ 

'H-NMR (CD3OD, 300 MHz) : 8.45-8.43 (m, 2H), 7.93-7.88 (ra, 2H), 7.58 (d, 1H, 
J = 8.6), 7.50 (d, 2H, J = 7. 9), 7.45-7.41 (m, 2H),- 6.72 (s, 2H), 6.73-6.88 
(m, 1H), 6.58 (s, 2H), 6.01 (d, 1H, J= 1.8), 4.30 (s, 4H), 3.27 (t, 2H, J 
= 5.7), 3.06 (t, 2H, J = 5.7) 
MS (FAB) : 641, 643, 645 (MM) 

lb£%0 22 <D&f£ , 
it-a-^S (12) 140 mg (0. 13 mmol) h-MJ/H0 ml Idffifl U 

$J±0. 19 g (0.30 mmol) %M7L ^§^28 p 1 £4> bi"0*Px.fe 0 ^Sfi 

*7At»gLtM (22) 79 mgSrfcfc. % c 
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,l H-NMR (CDCI3, 300 MHz) : 8.51-8.49 (m, 2H), 7.73 (d, 1H, J = 8. 4), 7.60-7.54 
(m, 2H), 7.31 (d, 2H, J = 7.7), 7.15-7.11 (m, 2H), 7.05 (d, 2H, J = 2.2), 

6.96 (d, 2H, J = 8.6), 6.80 (dd, 2H, J = 2. 2, 8.6), 6.77-6.74 (m, 1H), 6.48 
(br, 1H), 6.02 (d, 1H, J= 1. 7), 3.86 (s, 4H), 3.06 (br, 2H), 2.82 (t, ' 2H, 

J = 5.1), 2.31 (s, 6H) 

094 

±xm 1 imittt&m 6 Rxfw 2 itfutib&m 12 zm^xM^ ^km-t 

&m$l&%Wmistc 0 m*<D&m'f*> (5 M MXte 5 nlO 100 mM HEPES 

WffiWL (pH 7. 5) 5 n M <Dik&® 6 Xitit^ 12 ZMz., fc&Vo 6 £o^Tf± 
491 nm, 513 nra t U fc&m 12 \a\,^X\*®m.fcM 492 nm % 

514 nm t UT**|ME*aftUfc. SB***! B tft*£«J6) 
2 HI 12) \Ztf1t 0 S^^M^^XlMMXtt5mM)^tf lOOmM 

HEPES MSlIK (pH 7. 5) 1 M M <Dft&*to 21 £rjJDx. % £bfi&& 505 nra, 
522 nm £ LttJtSSSSrattfc, ^5:^3l(^t 0 . 

^-a-fe 6 Rmt&yo 12 ^cat Ltn*tsv^iM^f ur *s 0 x ^ 
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M5 . 

5» M <D\t&® 6 , \\^m 12, X\t ACF-1 11-40325 -§-©HJ60iJ 1 Kik 

^(20)t LTEfcSftfcSMfctfyr ^^ffi^SrWi-Sft^*)' **tr 100 mM 
HEPES ( P H 7.5)<fK:B»-<*> W5 M M, 50^M) fciO*., £ft3£g£8<l 
SLfc. fb£fe6tCO^TfiJS!jjgaft« 491 nm, 513nm<!:U 12 

fcoi^-Cttlbjeafc* 492nm^3feSt*514nmi:UACF-l^ol^W:iaije&S 495 
nm, ^3fe&fi 515 nm £ LT^ftSft^SrffllS Lfc c »*SrSe4H&*i". 0*, 
ttttttffi»3t*3Mlfe*i-. r©8*a»fcWe>a»*J:$fcx ACF-1 -Cfi^^g 

9H3 

H3C-N N-CH3 




ACF-1 

#J6 

5/zM 4b "a*^ 12, ACF-1, X(4 Newport Green (Handbook of 

Fluorescent Probes and Research Chemicals, 6th Edition by Richard P. Haugland, 
pp. 531-540) Srg-tf 100 mM HEPES Wffitfc (pH 7. 5) 4^-31* ©M^ffi^ sf^S: 
2ro*fcfct©£3te»£©*fc&S£Lfc. flS-g*6fcOV^ttajfi«[* 491 nm, 
513 nm t L, {b£^ 12 fcoV^-CWaafiftli 492 nm, £3teifcft 514 nm 
b U ACF-1 fcO^TttjajBiK* 495 nm, £}fcifc;ft 515 nmirU Newport Green 
toVN-C-ttSljeftft 505 nm, 530 nm i UT»3fc3ft* ZMfe bfc. ^ 

*»5 0tC*i- o 0«K im(0&ftWttt s &m-(*^&toz-X^ti:^kZ<DW 
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%m 12 <r>m%&mmn\z.-& < t <t 

ph <Dmuz%tirz>4k&® 12 Rmt^m 21 1 bosi&^cD^^^©^ 

ft£f^fc 0 ft-£$> 12 {CO^TftMiSS 492 nm, 514 aiU ft 

&m 21 Ko^-mstng&ft 505 nm, ik%®.& 522 nm t t-ri£ft&££«L 

100 mM Cl 2 CHC00H-Cl 2 CHC00Na ig£9ffl£ (pH 2. 0) 
100 mM ClCH 2 C00H-ClCH 2 C00Na &£f% (pH 3. 0) 
100 mM AcOH-AcONa BMM (pH 4. 0, 4. 5, 5. 0) 
100 mM MES WiWH (pH 5. 5, 6. 0, 6. 5) 
'100 mM HEPES (pH 7.0, 7.5, 8.0) 

100 mM CHES WMW. (pH 8. 5) 

\Y&m 21 ttft^ft 12 <h Jt^TUBjartO pH T'£> 5 7. 4 #5St?*3feM34 s 5S^'C 
fc»K *J£rt©pH«ft<0«*»$:gttfc:< v^^n-y-cfesr i:^t>/5^ 0 

7yh oflMS * 7 W * v ^-rjBftjliL^ijafi:!^ <k 5 *3fc»tf <&£ft SrP^fc. 

io#ra eg* 2#~i2#) dwuw»:ur**<fcoi*MaEft*:Jifc. 
(l) y^^v^ 
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ttjft : 124' mM NaCh 1. 25 mM NaH 2 P0 4 , 2. 5 mM KC1 % 2 tnM CaCl 2% 

26 mM NaHC0 3 , 1 mM MgCl 2 , 10 mM * 
(2) jftiL/B U i'Wft 

lajft : 124 mM NaCl N 1. 25 mM NaH 2 P0 4 , 2. 5 mM KC1, 2 mM CaCl 2 , 
26 mM NaHC0 3s 1 mM MgCl 2> 10 mM 2-^^T i ri/^^^—7 

(3) 

Bjfc : 124 mM 1. 25 mM NaH 2 P0 4> 2. 5 mM KC1, 0. 5 mM CaCl 2 , 

26 mM NaHC0 3 , 2. 5 mM MgCl 2 , 10 mM /^a-^ 

x l ?'(x<DmWk&miEK.&5 y i^/HfcHc*K:» 95% o 2 / 5% co^/^/wLT 
^^^-•7';F (200-250 g, SBSrai— rvi'-CJfiH&U.fco BrSSLfcSL ± 
fc = y ^-y ^fjvWLh, *>-r — *v httKlLfca !) ^- !J 

— "C 300m m COiH{c:§!]ofco30 0 C^fc7cfc*fc y ^/I'jKfc*?^ * Lfd&UfcA 

fcfc* ik-tto 22 £ DMSO {C^Lfc 10 mM^^r, D I'VA'tiL'? 10>M fctffc 
LfCc r©»ftfc»J(|^9>f ^*Wlt**USlf 1. 6 Wllll'f y*a^-'>a 

jdigfe/cy ^v^mzmmztx&^tc cast 2-3 mi/^). 

(^-y IX-70) "C^fofc (^U^X : 4f£, ~ -fete 5 7- : 505 nm) 0 

y ^^/^(95 % 0 2 +5 % C0 2 &/<:7» : 2 # (Hl^l 3 01 00. 00 frh 02 00. 
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oo) — >AJkRy y syA>m(95 % n 2 +5 % co,sy<^» •■ 10 # m%$> 03 00. 
00 frh 12 00. 00) — >v yv^mos % o 2 +5 % co 2 &s<7M ■ 4 # mm 

3> 13 00. 00 b 16 00. 00) 

duuNmttn 3 ^n^featafeswE^Hi^-r* - £ &t> fritz, 

^8iH^1-±5t, &jMfflft&, CAI (0*1, 2, 3) T»4* 

»El*#<**»«#Hl^b*:. CA3« (0*4)* «[§] <I24»6, 7) -CtS 

bfc. ?77<Dnm\t, m&mh# (o.oo sec ) 1.00 
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ft 



3fc <D 



1 ; TEO— JR*(IA)XH(IB) : 




x 2 

^-N-IcHj-CHj-nJ^CHj-CHj-N^ (A) 

A* A 4 

^as, xttr 5 / u m. n ttMttfA&z o x» 1 

R 3 &U* R 4 tt*:ti?nm&iz.&migL : f-X\-±'^ n ^VJ^Sr* L ; R s &tf R 6 tt^iv? 

A-g £^ L , R 7 liTkSf Djl tt T IV * ;i,m * tfi-t ] T?* $ 5 fl^fcX fit * (DMo 
2. TTEO-ttsSttl) : 
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5. TIH©-^(IIIA)Xtt(IIIB) : 
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X 12 

X»-Ill-{CH 2 -CH 2 -I|lj r -{CH 2 -CH 2 -N} 7 - (B) 
A 13 X 14 

x*\ x 12 , x 13 , w'ttzti^tmiLKfrxm+s T**^m. 2- try 
j-^m. xnr $ / m<D&m&** u P q tt^ti-e^^tc o xi* 1 

Y fi-CO-NH-X«-NH-CO-^^ L ;R 23 &T/R 24 tt^ftm^&^iSJil^Xte/N n y 

^mc^^u ; R 25 5.t/ r 26 itt^tiniL icfrmm?, r^^^^^m. 

(a) it#£>«Sffi3! 1 gift vn L|? 5 ]f Z> V ^-fthfr 1 3Sfc|S*0-fb^4Sj (TztcLT 5 7 

(b) ±iaxsT?^fe Lfcffi»«»©**»«sra«er « xa 
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